Introduction 1
Continued contestation over the extent to which the United Kingdom and European Union 2 governments should prioritise agricultural production within multifaceted objectives for the rural 3 economy, highlight the challenging nature of achieving sustainable and multifunctional agriculture. A 4 changing political landscape, which has most recently been transformed by the outcome of the UK 5 public referendum on leaving the EU, and the capacity and willingness of the state to subsidise the 6 agricultural industry, mean that questions about the future of agriculture and what is sustainable in 7 the UK have particular and timely significance. The agricultural sector in the UK is heavily influenced 8 by the single market trading of food and agricultural commodities with EU member states; the direct 9 farm payment subsidies that operate through the Common Agricultural Policy (CAP); and related 10 greening measures, agri-environment schemes and EU environmental directives. Owing to the 11 opportunities and challenges of operating outside of EU governance and the trading agreements, and 12 based on the indicated priorities for the agricultural sector of the UK government as well as its 13 budgetary constraints, Brexit is likely to bring about significant change in UK agricultural policy. Aside 14 from trading agreements, some key issues to be determined are the extent to which the government 15 supports agricultural production through direct payments and the form that agri-environment and 16 ecosystem service payment schemes take. There is limited understanding of the implications of 17 different policy options for the sustainability of different types of agricultural enterprise (i.e. small 18 family farms compared with larger agri-UK 19 agricultural landscapes. In considering a future for agriculture in the UK, and how the devolved 20 governments of the UK might support and incentivise change in the sector following their withdrawal 21 from the EU and its CAP, there is much to be learnt from a recent history of experience of agricultural 22 policy reform. 23
This paper is based on the premise that a recent history of CAP reform and associated UK agricultural 24 sector changes, holds within it important analogies and lessons for future policy change. Since its 25 inception in the early 1960s, the CAP has continually shaped markets and farm payments, with 26 significant implications for how agriculture is practiced in the UK. A series of reforms have seen the 27 promotion of modernisation and farm growth in the 1970s, the placing of quotas on production in the 28 1980s and 1990s, and the introduction of environmental stewardship schemes in the 1990s and 2000s. 29 In response to European Commission spending reviews, 2014/2015 reforms of the CAP led to the 30 A 31 EU priorities have changed, CAP budgets have contracted and farming practices have shifted in 32 response to the changing value, conditionality and beneficiary profile of subsidy payments. 33 Given the multiple roles that agriculture plays within the rural economy and the diversity of 34 production systems, livelihoods, and interactions with wildlife, there is a need for policy analysis that 35 is broad in scope. Although the sector-wide market implications of some of the potential changes to 36 have been modelled (van Berkum et al., 2016) , there is limited understanding of the implications of 37 different policy options for the sustainability of different types of agricultural enterprise and 38 agricultural landscapes. This paper is premised on the assertion that a dialectical cross-analysis of 39 multiple disciplinary approaches can allow for a more critical engagement with complex questions of 40 sustainability. The paper outlines the complex and contested objectives for agriculture and the recent 41 history of change, and describes an interdisciplinary approach to evaluating and drawing lessons from 42 this recent history. It presents evidence from a combination of policy analysis, ethnographic oral 43 history interviews with pastoral farmers in the Yorkshire Dales National Park, and sector-wide data. 1
From these combined approaches, lessons are specifically drawn out in relation to experiences of 2 agricultural sector market liberalisation, the decoupling of subsidies from production, and rural 3 development and agri-environment schemes. The discussion highlights some implications of these 4 lessons from the recent history of agricultural reform for the future design of, and the process of 5 implementing, agricultural policy change in the UK in the post-Brexit era, emphasizing the importance 6 of recognizing diversity within the agricultural sector and drawing on local knowledge of agricultural 7 landscapes. 8
9
Sustainability and the Future of the Agriculture in a post-EU UK 10
advanced a discourse of sustainable and multifunctional agriculture that would simultaneously be 12 characterised by liberalisation and competitiveness, play a key part in a secure and equitable rural 13 economy, contribute to environmental sensitivity and protection, ensure food safety and security, and 14 maintain cultural landscapes (EC, 1997 Royal Society), as well as being accompanied by other concepts of multiple wins agriculture, such as 41 (Whitfield et al., 2015) , that simultaneously contribute to the meeting of 1 multiple sustainability priorities. 2 Although supporting rural economy growth has been recognised as a priority challenge that requires 3 tailored strategies for diverse rural contexts, production systems, and agricultural households and 4 enterprises (Jack, 2009) agricultural subsidies and agri-environment payments have largely been 5 administered in standardized ways, with some research indicating that these have had differential 6 impacts across production systems (Tzanopoulos et al., 2012), and small and large (Lobley and Butler,  7 2010), and tenanted and non-tenanted farms (Maye et al., 2009 and can become the basis of alternative evaluations of sustainability (Scholten, 2013) . Achieving a 17 sustainable agricultural system represents a significant challenge, not least for research that as aims 18 at defining what sustainability is in these complex, interconnected, multi-scale and multi-sited, and 19 constantly changing contexts, and, in doing so, to capture the values of those that may be marginalised 20 within or dislocated from the system and to do justice to future generations and non-human stakes. 21
Markets for agricultural commodities, the impacts of rural economies and employment, the 22 movement of livestock and of vector-borne diseases, the cultural services and value associated with 23 wildlife species, for example, can link geographically dislocated actors and processes, within systems 24 that cross multiple spatial and temporal scales. Th 25 critically with questions about sustainability; what is to be sustained, where, at what scales, and for 26 (Whitfield et al., 2015 (Whitfield et al., : 1297 , and in this paper the assertion that such engagement can be 27 achieved through interdisciplinary research and analysis is explored. 28
Methods

29
A cross-disciplinary retrospective study of agricultural change, which draws on critical policy analysis, 30 ethnographic case study work, and sector-wide data analysis is presented. This was conducted as 31 three simultaneous short studies that focus specifically on agricultural policy change from 1992 32 onwards, capturing those that occurred in association with the MacSharry CAP reforms. The findings 33 of the three studies iteratively informed each other. For example, ethnographic research on 34 agricultural choice pointed to key political moments that were subsequently investigated through 35 policy analysis, which revealed key assumptions or sector wide trends that were then investigated 36 through secondary data analysis, which was subsequently triangulated through ethnographic work 37 and farmer interview. As such an iterative cycle of research was somewhat self-propelling. 38
Sheep, beef and dairy production systems in the Yorkshire Dales, UK, represented a focal point of 39 study of agricultural system change, on the understanding that this case study approach offers insight 40 into localised dynamic processes that are themselves linked to sectoral and national-level policy as 41 well as international markets. Upland pastoralists in the Yorkshire Dales are predominantly family 42 farmers operating in medium productivity environments and markets of marginal profitability (Acs et  1 al., 2010). Subsidies play an important role in making upland agriculture economically viable. In upland 2 areas, landscape and environmental stewardship generally equates to the destocking and setting 3 aside of land to prevent overgrazing and conserve certain wildlife habitats and ecosystem services 4 (e.g. regulating river basin hydrology). However, in the Dales, agriculture itself is synonymous with a 5 cultural landscape that attracts tourism and that institutions such as the National Park Authority have 6 been established to conserve. In a context of agricultural policy change, and the demand for cheap 7 food being met by imports and intensive production elsewhere, there are questions about long term 8 impacts on the livelihoods of farmers, the stewardship of sensitive areas, and subsequently on rural 9
cultures and economies in this area. ( Insights from this interdisciplinary study are organised here into three main themes reflected in the 2 recent history of UK agricultural change, and that are analogous to or precursors of, and therefore 3 hold lessons for, potential policy directions in the post-Brexit era market liberalisation, the 4 decoupling of agricultural subsidies from production, and the directing of payments towards rural 5 development and agri-environment schemes. 6
Market Liberalisation 7
Through the Uruguay Round of the GATT, which began in 1986, increasing pressure was exerted on 8 the EU to implement reform of its protectionist policies and subsidies that were seen to be distorting 9
and destabilising global markets. This lengthy round of negotiations reached a conclusion in 1994 as 10 the Council of Agricultural Ministers submitted to these pressures and instigated the MacSharry 11 reforms of the CAP in 1992, which represented a commitment towards liberalization and the 12 redirecting of payments, for example, towards set-aside land. In the UK, this represented a catalyst 13 for the long-discussed redressing of some of the national market structures that predated its EU 14 membership, the Milk Marketing Board representing a well-documented example of change. 15
The Milk Marketing Board of England and Wales (MMBEW) was established in the 1930s at the 16 majority vote of the membership of the National Farmers Union in response to volatility and price 17 collapse after 1930, and in addition to providing price stabilization it acted as a driver of modernisation 18 and improved standards in dairy production systems. Whilst the push for improved standards and 19 moves towards bulk collection arguably drove the premature selling off of some small family farms, 20 needed investment in their farm infrastructure, the MMBEW largely acted to 21 protect smaller and more geographically isolated producers owing to its commitment to the collection 22 of milk at standardized prices, i.e. not penalising those from whom collection is less efficient (Winter, 23 1984 shock that the Russian import ban on EU products represented; a market crisis that has been 36 highlighted by the NFU and campaign groups such as Farmers for Action. This exposure to market price 37 represents to many a driver for improving efficiency and reducing input costs, but abilities to ride 38 waves of price change are inevitably uneven, and those with limited disposable capital (i.e. livestock) 39
and limited access to credit, which are predominantly characteristic of small family farms, face 40 particular challenges in coping during times of price troughs. 41 Figure 1a shows a consistent downward trend in the number of dairy smallholdings over the period 1 1995-2015, which has not been reflected in a downward trend in total milk production, illustrating 2 the growth in average farm size over this period. The number of dairy holdings over this period has 3 been correlated with the milk/input price ratio (figure 1b), which has shown a similar, but less even 4 decline over the period. In fact, a close correlation between the annual change in UK dairy holdings 5 and the change in the milk/input price index experienced in the previous year (figure 1c), suggests a 6 particular responsiveness in dairy holdings to market change. Across the farming sector, the loss of 7 small farms has constituted a disproportionately high proportion of the overall decline in households. in the number of UK dairy holdings against the % change in the milk price/input cost ratio 7
(from the average of the previous three years) experienced in previous year.] 8
A sustained increase in the cost of farm inputs since the mid-1980s is consistent with the profitability 9 challenges that a number of interviewed Dales farmers identified over this period, and since 2013, the 10 rapid drop in farm gate milk prices has been more severe than the associated reduction in farm input 11
costs. The sentiment of farmers in the Yorkshire Dales, elicited at a time of a particular steep 12 downward trend in milk prices (from a peak in November 2013 through to a trough in November 13 2016), reflected a concern over the particular vulnerability of small dairy farms exposed to the 14 fluctuations of milk and input costs. Many expressed discontent with the impacts of market 15 liberalization and a keenness for a return to price protection, that some felt that Brexit may have the 16 potential to deliver: 17
Many farmers point to volatility in the milk market and the economics of production as a direct driver 21 of change in the recent history of their farm, and this was most commonly associated with a change 22 in production system, often from dairy to beef and/or sheep farming and the seeking of new, and 23 often, as one participant described them, production contracts (e.g. with 24 commercial dairies) ( Figure 2 ). In this context of market liberalisation, innovation and increased 25 efficiency of production can be stimulated, but for small producers in more marginal production 26 environments (typically family farms in the UK), and often with less capacity to invest in farm 27 infrastructure, staying competitive and resilient to market change has proved challenging. 28
There are however some examples of cases where contractual arrangements with retailers or 29 processors in supply chains that commit buyers to fair prices have been a catalyst for investment and 30 increased efficiency in production that have sustained the competitiveness of dairy on family farms. 31
T t to produce more, but to 32 33
Such arrangements, as in the case that this quote refers to of a producer contract with a northwest 34 retailer, may be born out a social responsibility a commitment of the retailer to supporting the local 35 rural economy. Such localised supply chains may offer some protection from the fluctuations of global 36 market. 
De-Coupling of Subsidies and the Single Farm Payment 6
It was a mid-term Review of the Agenda in 2002 that instigated a more fundamental decoupling of 7 subsidies from agricultural production, as this reform had been stalled in the process of developing 8
Agenda 2000 itself, largely due to budgetary concerns by finance ministers and heads of government. 9
The package of reforms put forward by Commissioner Fischler that resulted from the mid-term review, 10 outlined that decoupling strategies would be nationally designed and determined, and it was argued 11 that such change would 12 products that consumers EC IP Although change in subsidy does not emerge as a dominant driver of change in practice amongst the 27 participants in the Dales (figure 1), for some, the combined effect of a decoupling that exposed 28 farmers to the potential for market shocks in stock price, and the low price and market volatility that 29 accompanied the Foot and Mouth outbreak, instigated a move to a change in production systems: 30 Whilst the LEADER methodology for funding represents a strong commitment towards bottom-up 32 design and planning of rural development, the extent to which such programmes have drawn on local 33 knowledge in their conception and delivery has in some cases been limited. One farmer described the 34 developing plans for creating a wetland habitat via the removal of flood banks on the river that ran 35 through land that he owned. He described a consultancy meeting about the proposal, in which it 36 became clear that the proposed actions were founded on misunderstandings about local hydrology 37 and drainage, as well as the use and value of the land: 38 The description of agricultural market liberalization, the decoupling of subsidies from production, and 10 the directing of funds towards a broad package of rural development presented above, draws in 11 particular on experience of these changes within the context of the Yorkshire Dales; a location in which 12
there is a framed landscape of significant heritage value a range of production systems, tenure 13 agreements, and farm sizes. In doing so, it reveals some of the potential for differing resilience to In the post-Brexit era, further market liberalization and a shift in subsidies towards green 20 conditionality and broader rural development, are trends most analysts suggest are likely to continue, 21 but the design and process around this rural development funding, and the place of environmental 22 stewardship schemes within it, in particular, remains uncertain. The opportunity that a restructuring 23 of agriculture and rural development support represents for learning from the experiences of the past 24 is significant. We draw out some interrelated lessons from the experience of the Yorkshire Dales here. 25
The first is the importance of tailoring policy around agricultural system priorities, and that these 26 priorities may derive from a variety of geographically dispersed stakeholders. (Chambers, 1994 , Sands, 1986 , Scoones and Thompson, 1994 . In the case of 1 the wetlands project mentioned above, through the consultation process, and the input of local 2 farmers and land managers, the plans for creating the wetland bird habitat were fundamentally 3 changed, and a more heterogeneous and geographically sensitive strategy of converting smaller 4 patches of less productive land into habitats was co-developed. 5
Whilst recognising the challenges that the UK exit from the EU and the common agricultural market 6 represents, we acknowledge too the opportunity for agricultural policy to be further oriented around 7 achieving multifaceted and locally appropriate sustainability objectives the potential to pursue 8 market strategies that will help small family farms to become more resilient to market fluctuations in 9 those locations where they represent an integral part of the landscape heritage, increasing land 10 security for tenant farmers, investing in targeted rural services, designing agri-environment schemes 11 that reflect localised ecosystem properties and functions, and reducing administrative burdens in a 12 post-Brexit era. We recognise too that achieving sustainable agricultural and rural development 13 futures may involve engagement with trade-offs, seeking out the perspectives and priorities of those 14 less often heard voices and those that might lose out as a result of policy change, and implemented 15 safeguards against unacceptable levels of compromise. In this respect, a trend towards 16 decentralization and bottom-up approaches to developing and delivering rural and agricultural 17 development in the UK should be a central principle of future policy reform, and the evidence to 18 underpin decentralised change should be interdisciplinary, drawing on multiple perspectives and local 19 knowledges, the value of which, the research presented here as attempted to demonstrate. 
